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INTRODUCTION
The Mountain View exploratory well was the third of three deep exploratory wells drilled on the island of Hawaii between September 1994 and April 1995 . These wells were drilled by the U.S. Geological Survey (USGS) as part of a program of exploratory/monitor well drilling carried out in cooperation with the County of Kauai Department of Water, the County of Hawaii Department of Water Supply, and the City and County of Honolulu Board of Water Supply. The program, begun in 1993, is designed to provide hydrologic and geologic information for aquifers in three island counties. This information is vital to the understanding of the ground-water systems on each island and for estimating the amount of available ground water.
In addition to providing needed hydrogeologic information the exploratory wells completed under this program will be used as long-term monitoring sites to provide data and information for the management, protection, and conservation of the ground-water resources. The rotation of the drilling rig between the islands and the duration of drilling on each island are determined by the three county water managers. Drilling sites are selected and prioritized jointly by the county water departments and the USGS.
The purpose of the Mountain View exploratory well was to provide information on the little known ground-water resources of the upper Puna District ( fig. 1 ). The well was drilled on private property near the Hawaii County Department of Water Supply storage tank at an elevation of 1,687 ft and about 1.4 rni southwest of the community of Mountain View ( fig. 2) . Water was encountered at a depth of 675 ft below land surface (1,012 ft above mean sea level) and remained at that level for the duration of the drilling. The extent of this high-level water body and the nature of the impounding structures are not known. This report presents a summary of the occurrence of ground water within the Puna District and geohydrologic data and the construction details of the well. 3 ). In both parts of the District pyroclastic deposits, primarily ash, which are a few feet to a few tens of feet thick are intercalated with lava flows. The lava flows of each volcano are extremely to highly permeable while the ash deposits are much less permeable (Davis and Yamanaga, 1968) . Within the Puna District there is no perennial streamflow that reaches the sea.
GROUND-WATER OCCURRENCE
Ground-water occurrence in the Puna District has been described in detail by Stearns and Macdonald (1946) and Davis and Yamanaga (1968) . The following is a generalized summary from these works.
Within the Puna District, ground water is found as basal water, which is that roughly lens-shaped body of freshwater near sea level floating on seawater, and as high-level ground water which may be impounded by volcanic dikes or other structures or perched on lowpermeability units such as volcanic ash. Recharge to the basal ground-water body is from direct infiltration of rainfall on the permeable land surface, from subsurface discharge of high-level ground-water bodies, and from the infiltration of water flowing over permeable rock in stream channels. Recharge to the high-level groundwater bodies is from direct infiltration of rainfall. Discharge from basal water is by springs and seeps visible at or near the coast or discharging below sea level offshore. Discharge from high-level ground-water bodies is from springs and seeps and from sub-surface leakage to basal water bodies.
The largest and most accessible freshwater supplies in the Puna District can be found in the basal water body. The greatest volume of ground-water flow is concentrated between Hilo and Pahoa. There are few streams draining this high rainfall area and the natural discharge of ground water to the sea is estimated at several hundred million gallons per day. The water table rises inland from near sea level at the coast along gradients of between 1 and 4 ftlmi. Wells located about 5 mi inland and tapping this basal water body have freshwater levels of 15 to 19 ft above sea level which are among the highest water levels in basal wells on the island and produce water of excellent quality with chloride concentrations of less than 25 mgIL (Davis and Yamanaga, 1973) . South of Pahoa, basal water wells are located much closer to the coast with freshwater levels of 1 to 3 ft above sea level and chloride concentrations of 190 to 6,000 mglL. A summary of selected drilled wells in the Puna District is found in table 1 and well locations are shown in figure 4.
While numerous perched springs discharge from the lava flows of Mauna Loa near Hilo, and along the upper reaches ofWaiakeaStream, which is just north of the northern boundary of the Puna District, no evidence of high-level springs is found within the District. Ten test holes were drilled in 1936 near Mountain View over an area of about 10 mi 2 to explore for high-level perched water. The test holes, all but one of which were located at elevations between 1,000 and 2,000 ft, were drilled to depths ranging from 60 to 160 ft below the ground surface. Each hole penetrated one or more thin zones of water perched on ash layers or dense lava flows. Driller's notes indicated that water in the holes drained quickly when the perching beds were pierced by the drill bit. A few miles northeast of these test holes near Keaau, shaft 7 (State well number 8-3702-01) was dug in 1936. The shaft penetrated lava flows to a depth of 217 ft. A 2-ft thick ash bed was encountered at 54 ft below ground surface and no water was perched and no water entered the shaft at that leveleven after heavy rain (Davis and Yamanaga, 1968) .
The Mountain View exploratory well was drilled through the rocks of Mauna Loa to a depth of 1,155 ft below ground surface in the same general area where most of the 10 test wells noted above were drilled. The Ground-Water Occurrence 7 well encountered high-level ground water standing at an elevation of 1,012 ft above sea level. The extent ofthis ground-water body and the nature of the impounding structures are not known.
DRILLING, CONSTRUCTION, AND CALIPER LOGS FOR THE MOUNTAIN VIEW EXPLORATORY WELL (STATE WELL NUMBER 8-3207-04)
The Mountain View exploratory well was drilled with an air-rotary drill rig using water, drilling foam, and polymer as the drilling fluid to stabilize the borehole and aid in the removal of cuttings and water. Samples of materials penetrated by the bit were obtained at 5 ft intervals except at those depths where drilling-fluid circulation was lost. Drilling began on February 28, 1995 and was completed on March 23, 1995. A 12-3/4 in. hole was drilled to a depth of 75 ft and 8-in. insidediameter steel casing was grouted in place. The remainder of the hole was drilled using a 6-3/4 in. tricone tungsten carbide bit. Well-construction data are provided in table 2, driller's log provided in table 3, and construction details are shown in figure 5.
A caliper log ( fig. 6 ) was made after reaching the final depth of 1,155 ft. The caliper tool is a means to indirectly measure hole diameter and smoothness. The tool has three 16-in. spring-loaded arms that are extended when the tool is at the bottom of the hole. As the tool is slowly raised, the logging unit records the extension of the arms as they drag against the walls of Finally, the hole was cased with 4-in. inside-diameter, flush joint, steel casing (table 3) . Blank casing was installed to a depth of 660 ft and slotted casing from 660 ft to 1,120 ft, as 12 ft of hole was lost due to caving. The 4.5-in. outside-diameter casing was grouted from a depth of 95 ft to the surface and a 4-ft 2 4-in. thick concrete pad was constructed. I II  II I  I II  II I  I II  III  I II   II I   I II  II I  I I I  II I  I I I  II I  I ... 
